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(57) Abstract: An improvement in 
volumetric energy density and weight 
energy density in a battery the negative 
electrode capacity of which is expressed 
by the sum of the capacity component 
by the occlusion and separation of a light 
metal and the capacity component by the 
precipitation and dissolution of the light 
metal. The prevention of the progress of a 
short circuit and damage inside the battery 
near the outermost periphery or innermost 
periphery of the wound electrode of 
the battery when a pressing force is 
applied from outside. The surface of the 
outermost periphery of a wound electrode 
(20) is coated with a positive electrode 
collector (21a). This positive electrode 
collector (21a) keeps at least a round of 
the outermost periphery of the wound 
electrode (20) exposed by the omission 
of the positive electrode mixture layer 
(positive electrode active substance) of the 
outer periphery surface. When the surface 
of the outer most periphery of the wound 
electrode (20) is coated with a negative 
electrode collector (22a), the negative 
electrode layer (negative electrode active 
substance) is omitted over the part of at 
least round of the outermost periphery of 
the wound electrode (20). 
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^ 9 lit *^M©JgJ8fcfR*S 6Ctt©IES©*tg*lj££wb;fc:BT»3. 

mi lBtt* **B©#Bfc**JUi^©lfMIA**b;fcBT?fc*. 

mi 2B», #^;i©^j^c$£^©£ffi©$E5$J&£3Kb;fcBT?fc5. 

^ 1 3 gift **ifi©?gffilC«-5S6K:ffi©ftS©«E#lfiB**bfcH"C»*. 

mi 5Btt* *Hjfi©»ffifcfil*S6fcffi©M©*S«ll***b&Bn?**. 
6111 *llft©jgffifc:ff%$6K:*&©llS©«lS3|(lfife**l/fcH*i?**. 

mi ***©*iiic«ft»ai©HM«ni«*©— w*»bfcH*e* 



1 9BHU ^3fiMl~5fcJ;§ll^^$i^igLT^Lfe0 > T?*^. 

2 Oitt, *JS^!)6~1 Ofc«kS^B8*&B£LT5Rb&B ,, e**. 
2 lBlt BM#RM©g@M#©/t'jx-5'3>SwbfcBT?*£ 

m2 2Btt. *589i©S6lc«&©^S©«5«J«*wbfcBtf*«. 

m2 3Btt* *^BJ©S e.fcffi©#IiI«@#©^rt^^^-©M3i&^bfciaT 

$2 4@fi, *58W©S6fcte©3E«©«il«ll«*»l/fcBT»*. 

12 5Btt, **»S©*6fcl6©#0««#©*rtB»»©Mft»bfcB*C 

12 6B«, *56W©S6fc*6©iEB©«5»J«S^bfcBT*S. 
m2 7BHU *^B^0$^{cffi©^@©1§l^^^^^bfc0Tfe§. 
m2 8Htt, #^BJ©$6fcffi©#[Iim®#©^rtra#©®ia£^bfc0T 

m2 9BWU ft«^tbT^^MS*fflVifc#®m*fc**J5«^B#ifi 
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^tiT^o, n#i i©rtffittafaa*iT^*. til 1 4 
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51tlift2 1 a©M®£IE@&$iJJi 2 1 b^tt£>nfcJ&ji£#L-0:>3o 
ft*^ ^©ftK^Tte^-rSo IE®*m#:2 1 ate, 09*.«» f^5^m 

5 ©&J1?§£<1; DJiJ&£ftT^&„ IE@£giJJf 2 1 b 0S*.fc£> W8 0»m 

lEfr^fc^/uTMsftx^. cct, mmo)iEm^Mm 2 1 b©j?#.«, 

fh©J?#.-?&3o 

15 #&«#«$F8:L<, £#fl&fctt, (Co), -y^r;i/ (Ni) , 

> (Mn) , f (Fe) , 7Jl/5-^7A (Al) , 7\*^~v^A (V) 

> (Ti) (D 5 *><D ']>%.< thimfilfr&bK. x«> *!6©*iS[*«*K:<ko 
TiftO, ffi«, 0. 0 5^x^1. 1 0©$BBl*JCDMT&3o ffifcfc, 

20 T3L i F e P0 4 &£fcm>X*Jl^-$g£#3;i<h#T££©T#£LV>o 

25 jEm&wm 2 i b ^j^t^^fi^y^^A^-ircfe d> cth tag 
%> vm^- y > * * & c ©&*#»*«* w & *u ^-© 5 s © 1 a* « 2 
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2b(DBfr\Z> 8 0 /im~2 5 0 jtimT&&. £©J¥#-»> A@-p$!lJl 

n « & -r * 6 & s -f a- > © * m<u ^ w & -r > * * i" - *> a > r fa ic J; £ © x # 
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2. 1 8 g/cm 3 ^±©fc©T&ftfc£<k?)$?£LV>. £©<i:5&X^g 

(0 0 2) ®©C#^TO#14. 0nmKi?$5ti:^ 
gT&S. (0 0 2) 101^0. 3 4 0nm*iTiB5i:t^ 

b<, 0. 3 3 5 nm&±0. 3 3 7 n m^T©^fflF*3T*n«ck DJSFS L V> 0 

Stt. 09;tfc£> >&m\zfoCT&m (N,) )Si:©^tt^^tffcfeUT3 0 
OTC-70 OtT'Sftl, S^lt-l o oicoji^-r 9 0 0t~1 5 0 0t$ 

T#jabTc:oia«&owpiKi-3 ov$mu&U1fcvum?2>£.#\z, 2 0 0 0t 
&>±. $f*b<«2 5 o o*ca±fcin*kL, n©iaa[&jB3i[©«fiffl«j#-rsj:t 

fciOff "5. 



4 



WO 02/0781 13 PCT/JP02/02586 

12 

7i"l/>, fc?b>, ^l)b>, ^7i>, ^>*-fe>fc£©«-&#!8#iMb 

5 Hie, r-t:^^ b>, -f > f— -fv-r>H-;w */u>, <fy*/u>. 

*y*U-U>, yZ^Vy, %)V)V/—)V, 7*U5>>, 7it^>, 7it> 
bU^>ft£©SS&«§fl^ft£tl&3^&^©^fr* £fc«-*-ft&©}g£tf£ 

a#fcjfc?Htt» Matt***"*?-* 7-§/BHT%«kv>. £©»£fctt, am> 

JHR«^btt«*tbrtt, (0 0 2) ffQjBMRWO. 3 7nmPiJ:, ^ 
ZOg/cm^i^St^lc, S£#T©js*|g8ft##r (differential 
thermal analysis ; D T A) Kfc^T 7 0 0 < C£4±K:f§$'tf-# H fc 



WO 02/078113 PCT/JP02/02586 

13 

» • #m-?%zt\z£r)%t>tiz>o mMm\z, mx\z. ^steut 30013 

0 0*C~1 3 0 CCSTMU £©M£0~3 o^iasa«j#"r*^tt«k 

tilMMift^fWfiiLTIt 7)V7V)V7)\tU-)V$>Z>WZ7 

^7 7-*CDt^, *fi£fr, *fc«e:ne»©^^?i:fls©mt©*s-gr#: 

SSSM^ (C) ^©Ig^RJfcH/Cj&ifllfctfO. 6~0. 8 T? * 5 5 J* K y ^ K 
T?»n«*D«F*bVi (#M¥3-2 5 2 0 5 3*&fe#M) . «*©^&*ti 

E © <h tf y 5 1 <h £ R Jfc $ * £ Is & £ ffl ^ 3 £ t # 3 . 
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<d®, #i¥3- 13701 on&m\zmMi*tix^z>v > (p) tmm^^ 

10 C<D&vte&m&2>M%¥3l>&thT\Z, W&tt, XX (Sn) > 19 (Pb) , 

7;i/$~£A (A 1 ) % -f >i?^A (In) , (Si) > 1B4B (Z n) , 

7>5P ; &> (Sb) , (Bi) , #U£A (Ga) , ^r>^^^A (G 

e) % biii (As) , ft (Ag) , A7^-)A (H f ) . V)VU-Vk (Zr) 
fe.fctfl'y h'J^A (Y) **36tf&n*. dn&®£&*SW*fc'&tt£:bTKi:» 

15 {«]K.H mMa.Mb.Lio »5VJlift^SM a p M c , Md , TJ« Sh* 

■*S»^ii7&^JR7C**«J:rX¥»#7G*©5-6 0^3ft< t% lt^l, Mb 

20 c t^i#%i©5^ / >a<tfeli^t. s, t> p> q:fc£tf 

r ©<S«-en j ?tls>0, t^(K u^O, p>0, q>0, r^OtgS. 

lSb, CuMgSb, S i B 4 , SiB,, Mg,SK Mg,Sn, Ni,S 
i, T i S ij. MoS i j, CoSi,, NiSi,, CaSi,, CrS i,, 
Cu,Si, FeSi 2 > MnSi : > NbSi,, TaSi,, VS i , , WSi 
, ; ZnSi,, SiC, Si,N 4 , S i 2 N, CX SiO, (0<v^2) , S 
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no, (0<w^2) , SnS iO,, L i S i 0*5V>ttL i S nOfcE&& 

$n-5„ tot, £©-&mffcTW:, U^AfcfflfcjB • SUBJ^fllfc&Mtf&i: 

llfj'f >J (SBA G 1 1 0 1) dBttSft£ttStl£ r$g£3fe 

§, cn«, ^@2 2fc'J9 L ^A^H^«ra$-&^tVi'5^TH^^lcU?'>A 
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Bmtt&£«*m©ft?ra©BMfct>y ^2A&JR^ 

»3l:, ^©U^A-^mfTefciU^A^©^ • i§ 

s©T> mm^fi^*£^fr9£k):U? 1 £A&fi©*Jrffi • MWSv^t-e 

is a^Ttt^M^^^vix^u^^ASftji • jBtt^iffi^fta^ftteu^^A** 
®E $ n s ©-eii5£ft«#u& t & s c t t? * * . 

Cft6©«j&£±D3&SWfcHSfc»fc:tt. WllIK«JE^5&*1i«ff 

\zfz%m<DWi*LmEEmz.&^xfkm 2 2 fcOfta-rs u ^£A&jsi©a**TfcBga 

^A—*«fttW*©njB*«*CTl/*Vi, ^fcB^Stasttmgafc+fl-fc* 

1 5 0mAh/g£U:T?fc5£i#8F£LV>. 'J 
^£A©®j^ • ^tg*3&^^ViSHU5 1 ^A^M©*fffi*«ffi^WC / >^<^ 

ifeT?**i/fc«p©maa^6*«>6ft*. aa»*t©tt«*a«*tt, 
a^6*«>6ft*. 
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^UX5 1 1/>H 1 0 0"Ca±l 6 O^C^TO^fflrttC^ViT^^-/ 

I#t5 £ £ \Z J; D # & ft£ . 
®»^t»tlTfl 0O;U£> x#>, 5 s * U>. p - + 

Pf#©£ff-£ 1 0 0Ii%tlT, ^'J^l^7^ »LA4fe^l 01i%^±8 0 

#u*i^7^>a«*ow»«***^xK:«fc0fl!gai'r*iRictt, 

±3 0 cm/#^T£^§££aW£l>V>. 
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<ttlK±5ErF©9IJ&ifc*C3ISiR^T , b«J:v>. 3l®Jfc#*#"f 

*b<&V>j&>5TfcD, 38#»«*«<tt , r«?*i:, !M^*flS*«*+#fcfctK M 
ffoiRfciflfciSb^T^ »«*©5S#tf*"e*&^#&T?*S. 

iff ©jasfijP38tt»taiE*«#u*^7-f >mw 1 o o®fta&fc#bTiR*a& 

25 ««©*«» A tf***»fc £©#**£ H©#*»«EK:»*3ft 

#zMfr&ft«fcDfcD. 2 5'Cfc*Jt5H : ff«iflE* t l 0. OmPa- s &T© 

«tt^ttxx^;nc«k»)ftfESti**R© i@$fc{£2i®£U£*g£bfc ! fe©# 
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l, + fb7tFn77>, h5fcHn77 

X 1, 3-mV7X 4-^^;P-l, 3-yt+V7>, ff^fJK 

^DKt>»/fK s^^/Pfc-tf^-K x^;M5MKfr-#*-K s?x 

k 7-fehxMj;k yy^nxhujK 7^-hu;K *t 

*i/7-k hxb 'J Jk 3-* h*^7°a£ nxMUK N, N->?^^;U7 *)V 

S^^/M" 5^/USV>> -hn^^x -hni^x x;P*7>, v*? 1 

^t; ;i/ 7 * * -> b\ $m h u ;* <fc z. n & o*Bl« <d-B £ fc « 

'J3^Al£<fcUT&, #J;L#, L iAs F ( , L i P F 6 > L iBF ( , L i C 
10 4 > LiB (C 6 H 5 ) 4 , LiCH,SO,, LiCFjSOj, LiN 
(SOjCFj) P LiC (SOiCFj) 3 , LiAlCl,, L i S i F 6 , 
L i C 1 *5J;tfL i B r&EHfimiif <otl> £ft6©5 £©V>-r*lriVl S£fc«2 

Omol/kgKTT^^W*t<. 0. 5mo l/kg£t±TSftKi 
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tt5fe£tt©jS#Stt, #'J7i"JDZh'JJK #U7'WbtfxU'rX tfU's* 

'J^yAlO^tUt «*«tlRl«ifc, ill:fU3. Omol/ 
kgKTT?*5Ct*«ffSU<, 0. 5mo 1 /k g£U:T&n«<fc OffSbH. 

fib, e ct?*JI £ v> 3 © *tt©*SSt©**«i*'r5©Ttt&<, M£& 

oT, h»^ ; F-ft^«lc:-r*>e*tt*W*r*' , b©SfflV>*»^fcK» ■€■© 

b*>& £©*§$£#!* LT^-X h#©IEtt£»U 7 U C©jEM-&»i 
X7'J-M*1#2 1 a tlllW^^IMtC^ 
fc£fc±DE»jfcllbTjE*'&»IJi2 1 bS«l> IE® 2 1 *f^»f*. 

<fcOJEi|lt/&g!bTl|fr&3!lJ12 2 b£J£j&b, ^@2 2^It5. 

2 a tftl'J-F 2 6 SJftfiSft^tJ: 01x0 ^©©^ IES 
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2 lti!2 2 t*±rtU~? 2 3£;frbT#lHlU jESU — P2 5©ftOT£ 
££#**U 5 \Z®&-rz>£#\Z, AS U — H 2 6©3fc^g&£^?i!lf&l lC«f« 
LT, #0bfeiEff2 1 *<t^tl2 2 1 2, 13Tft*tll5 

1 1 ©ftfflJfcJRflrr*. IE@2 1^^AS2 2SfS!!flrl 1 ©ftgBKM LTc 
©%> IISSIWl 1 ©ftg&fc&AU -\>.nv-9 2 3K£gStf*. ^© 

lftftlicD|PS3l:l?lll4, 1 5«J:tfMMi/t9R? 

1 6^^ry h 1 7^bT*l»5CtK<tD@m o dtltcfc D, S£ 1 

£©-#«?&«, igft^WKii, #©cfc5fcfe;8-r£o 

J^U, -fc/tl/-^ 2 3 fct*SnfctlSI*4^UT, £1\ A@£S"JJI 2 2 b £ 
^tlSU^tf ASK* • «JttRl«&ft**f»fc!R»Sn*. 

■# 

«#»©MfcU^*A&«tftffflb*Aa*. ^©©£> 3fe«£&7-f 3£t?A 
82 2fctiU5=-^A^JR*J*f.ttJb«*ta. EillCkD, £S£3»H2 2 b©ft« 

tkn*ft5t. *?\ A@2 2fc#rffibfcy? 1 *A&JiaW*>£7S: 

^*©Hfc>t$>£ U 5 t ^A-^m»^«k^U ^C7A-f ^->-^m?&©M^©^tt, 
*1H\*;M*tt££jsftiiJt&& , b©T?a&. 
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T^SjES&«#:2 1 a*WtttZ>Zt\Z&Q, Z<D%M<DlEm&n#2 1 a <fc 

i t>*O^IKO*IIK3Ei*ai 2 1 b*«a*SnTViftVijESft«#2 1 a 
5^ #Iiimg#2 0©Sftji£iJ>&<£ ! kl^bT^£©T?, £©iEft*fi#2 

C03Ei*«#2 1al:J;-3T, #@M#2 0 ©SftJS&BTjTViS©*^ £ 
©S^^©iE®S«#2 1 a«fcO"brt«filCD|IKWK:e*Afc54-r*#lalM 
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